Cortisol was determined in the sera of 687 normal, healthy probands between the ages of 5 days and 18 years (neonates, infants, children and adolescents), using a fluorescence polarization immunoassay (FPIA) on the TDx from Abbott Laboratories. The proband collective was divided into 9 age groups and each group into males and females. In accordance with the recommendations of the International Federation of Clinical Chemistry, the 95% scatter range was taken as the reference range. Only a few reference groups showed a normal Gaussian distribution. In addition to the 50th percentile, the 2.5th and 97.5th percentiles were determined for all reference groups. Minimal and maximal values were also determined. The U-test of Mann & Whitney was used to test for significant differences between the individual reference groups. Groups showing no significant differences were combined, and reference ranges were finally calculated for eortisol in the serum of normal, healthy neonates, infants, children and adolescents. The serum eortisol concentration showed a significant increase with age. In the 14 -15 years age group, there was also a significant difference between males and females.
Introduction
The aim of the investigation was:
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Since blood is normally taken for routine clinical Materials and Methods purposes between 08.00 and 10.00 am, this time was _, . , u * Λ «."·«.· c+\~ c tn.
Cortisol was determined in the sera of 687 subjects between the chosen for determination of the reference ranges. the exclusion criteria of Witt and Trendelenburg (5), which permit the assembly of a reliable reference sample at justifiable expense. Only neonates with a birthweight between 2500 and 4000 g and a full term gestation time between 37 and 40 weeks were admitted to the 5-day-old age group. Neonates with hyperbilirubinaemia were excluded, as well as those born to mothers with acute or chronic illnesses.
Test material
About 2 ml of blood were taken from an arm or skull vein, between 08.00 and 10.00 am, using safety monovettes from Sarstedt, Numbrecht. Blood samples were centrifuged immediately for 5 min at 3000 min"· 1 .
The serum was removed with a pipette, then frozen at -22 °C until analysed.
Methods
Cortisol was determined by a fluorescence polarization immunoassay, with the TDx from Abbott Laboratories. The sensitivity of the test is reported to be 4.50 μg/l.
Quality control
For the control of precision from day to day, standards (from Abbott) of low, intermediate and high concentration were included intermittently in each series. A? a measure of the relative methodical error, the arithmetic mean (x), standard deviation (s) and the coefficient of variation (CV) were calculated from the individual results of the control series. Precision in series was monitored once, using the control sera, Serodos and Serodos Plus, from Greiner. Again, the arithmetic mean (x), standard deviation (s) and coefficient of variation (CV) were calculated.
Statistical evaluation of the results
The results were first presented as separate histograms for each age group and for each sex. The type of distribution was determined with the Kolmogorov-Smirnov test. If the resulting probability error was below the stated value of α = 0.05, the distribution was assumed to be normal. If the distribution was not normal, the 2.5th, 50th and 97.5th percentiles were determined for that reference group. In each age group, values were then tested for significant differences between the sexes, using the U-test of Mann & Whitney, with α = 0.05 for the probability error. In the absence of a significant sex-related difference, males and females were subsequently treated as a single group. Age groups were again tested for significant differences with the U-test of Mann & Whitney, and those showing no significant difference were combined. The median value and reference range for the serum cortisol concentration were recalculated for all the new group combinations.
Results
Cortisol was determined in the serum of 687 probands (352 males, 335 females). Figure 1 gives an overview of the results for all groups before significance testing. A significant difference between the sexes was found in age group 8 (p = 0.0169). All reference groups were tested for significant differences, using the litest of Mann & Whitney. The data represent the basal values reported in studies on the ACTH test in children
Discussion
The literature contains no reports of the determination of reference ranges for serum cortisol in children, using the present modern method (FPIA). Those childhood reference ranges that have appeared in the literature are shown in table 4 (6) (7) (8) (9) . These data are not comparable with the present results for the following reasons:
1) different methods were used;
2) the other authors used different age classifications;
3) the number of probands in the age groups of other authors were not given or they were very small; 4) exact data on the type of distribution of the reference values were not always given.
The 687 probands used in the present study represent an age range from the 5th day of life to the end of the 18th year. They were first divided into 18 groups according to age and sex (see tab. 1), based on the suggestions of Egger et al. (10) and the recommendations of the International Federation of Clinical Chemistry (11). Since neonates are subject to other diagnostic procedures (hypothyreosis screening) at the age of 5 days, this age was also chosen for the present investigation. No probands were available between the ages of 6 and 30 days. On account of the small sample size, the results for male and female infants in the age range 2-12 months have only limited value.
Since most reference groups did not show a normal distribution, the 2.5th and 97.5th percentiles were also calculated, in addition to the median value (12).
Cortisol concentrations were determined with a fluorescence polarization immunoassay (FPIA). This method has the advantage that the results are rapidly available, only a small sample volume is required, and radioactive isotopes are not used.
Cortisol concentrations in the serum of 5-day-old neonates were significantly lower than those of all other age groups. Any explanation for this low value must take into account the fact »that cortisol displays no circadian rhythm at this age. These low serum cortisol concentrations in neonates are in agreement with the results of Rockicki et al. (6) and Forest (9) . The work of Struckmeyer & Haid (8) showed no clear trend with age^ whereas Lashansky et al. (7) found distinctly higher concentrations in infants.
In the present study, a significant difference between the sexes was found in the age group 14-15 years, but this was not found by any of the other authors. Table 5 shows the reference ranges for serum cortisol as determined in the present study. 
